Mesenchymal stem cells from primary breast cancer tissue promote cancer proliferation and enhance mammosphere formation partially via EGF/EGFR/Akt pathway.
Mesenchymal stem cells (MSCs) play a critical role in promoting cancer progression. However, it is not clear whether MSCs are located in breast cancer tissues and correlated with tumor proliferation. The aim of this study was to investigate the presence of MSCs in breast cancer tissues and evaluate their interactions with cancer cells. We successfully isolated and identified MSCs from primary breast cancer tissues. Breast cancer-associated MSCs (BC-MSCs) showed homogenous immunophenotype, and possessed tri-lineage differentiation potential (osteoblast, adipocyte, and chondrocyte). When co-transplanted with cancer cells in a xenograft model in vivo, BC-MSCs significantly increased the volume and weight of tumors. We observed that BC-MSCs stimulated mammosphere formation in the transwell co-culture system in vitro. This effect was significantly suppressed by the EGF receptor inhibitor. We verified that BC-MSCs could secrete EGF and activate cancer cell's EGF receptors. Furthermore, our data showed that EGF derived from BC-MSCs could promote mammosphere formation via the PI3K/Akt signaling pathway. Our results confirmed the presence of MSC in primary breast cancer tissues, and they could provide a favorable microenvironment for tumor cell growth in vivo, partially enhance mammosphere formation via the EGF/EGFR/Akt pathway.